I nfection with human immunodeficiency virus (HIV) is a major public health concern. The Public Health Agency of Canada estimates that one out of five HIV infections remains undiagnosed. 1 In British Columbia (BC), approximately 11,700
individuals have been estimated to be infected with HIV, and over 2,000 individuals are HIV-positive but unaware of their status. 1, 2 Timely diagnosis improves access to HIV treatment and lowers mortality. 3 The major focus of HIV prevention and control in Canada has been to promote the acceptance of risk-reducing behaviours through prevention counselling and to facilitate linkage to medical, prevention and other support services. 1 In BC, the provincial strategy of "Treatment as Prevention" has been implemented to better link HIV-positive individuals to antiretroviral therapy in order to reduce the population burden of HIV. 4 Timely treatment of HIV-positive individuals improves their outcomes and has the potential to prevent further transmission of the virus. 5 Estimates of HIV prevalence in the Downtown Eastside of Vancouver have ranged from 20% to 30%, further highlighting the need for enhanced access to HIV testing in this area, where many people do not have primary care physicians. 6 For many residents who may be at high risk of HIV infection as a result of their risk-taking behaviours, the emergency department at Saint Paul's Hospital is their only point of contact with the health care system. Thus, the emergency department is an ideal place for public health interventions. 7 In 2006, the US Centers for Disease Control and Prevention (CDC) revised its guidelines to recommend routine opt-out HIV testing in all health care settings (where the expected prevalence is greater than 0.1%), including emergency departments, for earlier detection, treatment and linkage to care. 8 A drawback of conventional HIV testing is the delay of days before the results are available, making routine screening a multi-visit approach. One study demonstrated that stepwise testing for HIV was associated with 31% of people with positive tests failing to return for the results. 9 Rapid point-of-care testing for HIV has considerable utility in the emergency department setting. These tests are as accurate as conventional methods (e.g., Western blot), with sensitivity and specificity reported to be >99%, 10, 11 and provide results within minutes rather than days. 7 As a result, case-finding and prevention counselling can be completed in a single visit. We conducted a prospective cohort study using a rapid pointof-care HIV test (INSTI ™ HIV-1/HIV-2 Antibody Test; BioLytical Laboratories, Richmond, BC). Our objectives were to estimate the prevalence of HIV infection in an inner-city emergency department setting and evaluate the acceptability of point-of-care testing by assessing patient satisfaction with the testing procedure.
METHODS

Study sample
We conducted a prospective study from November 2009 to January 2011 to estimate the period prevalence of HIV infection among emergency department patients at Saint Paul's Hospital, an innercity tertiary care hospital with over 70,000 patient visits per year and a high prevalence of patients with risk factors for HIV. Participants were randomly selected from all emergency department patients and recruited by research assistants who worked in pairs for eight-hour shifts. The shifts occurred from midnight to 0800, 0800-1600 and 1600 to 2400, seven days a week. Each shift was sampled in proportion to daily patient volumes. For example, historically 55% of patients arrive in the emergency department between the hours of 1600 and 2400; therefore, approximately 50%-60% of subjects were sampled from this time period. Similarly, 70% of patients are seen and treated on the "fast-track" section of our department and 30% on the acute side. The probabilistic sampling scheme reflected this distribution of patient volumes. Potential subjects were recruited using an algorithm based on their arrival time in the emergency department. Two eligible patients were selected randomly using a random number generator for each one-hour arrival time period. If a potential subject was selected but refused, then another patient was chosen randomly. In the unlikely event that fewer than two eligible patients arrived in a given one-hour period, subjects were chosen from the preceding hour's arrival time. The inclusion criteria were patients between 19 and 75 years of age who were able to understand the consent form. All participants completed a consent form. Patients who were intoxicated, in extremis or critically ill, or had acute psychiatric illness were excluded. From our primary outcome of estimating HIV prevalence, we calculated that 1,250 subjects were required for a hypothesized prevalence of 3%, with a 95% confidence interval ±1% around this estimate.
Specimen collection
Blood specimens from a finger prick sample were obtained by trained research assistants who performed the INSTI ™ HIV-1/ HIV-2 Antibody Test. If patients did not want the confirmatory testing (which requires venipuncture) and would not otherwise undergo routine blood tests as part of their regular medical care, they would still be offered the point-of-care test. If the patient agreed to venipuncture, an emergency department laboratory phlebotomist took a second sample to be used for confirmatory testing, done using the standard HIV antibody (ELISA) and/or Western blot method of HIV detection for all positive point-of-care results. For negative test results, confirmatory testing was performed if the patient was undergoing routine blood testing. All participants received brief post-test counselling, including the explanation of the window period associated with HIV antibody testing and the need for follow-up testing, depending on their risk profile. Patients were asked to complete a questionnaire regarding HIV risk factors, perceived HIV status and satisfaction score with point-of-care testing (0-10 Likert scale).
Patient management
The results of the point-of-care test were conveyed to the patient at the time of testing. Patients who tested positive were referred to the Immunodeficiency Clinic at the hospital within 24-72 hours for immediate clinical care, follow-up and counselling. If the patient had no contact information (e.g., homeless, shelter, no phone), transportation was arranged for follow-up. Patients with a negative point-of-care test result were contacted and informed of their confirmatory testing result within two weeks. Our study was approved by the Providence Health Care Institutional Review Board.
RESULTS
A total of 2,077 patients were approached, and 1,402 (67.5%) agreed to be tested (Figure 1 ). The mean age of participants was 43.3 years (SD = 11.6) and of non-participants 43.7 years (SD = 9.9); 58% and 56% of participants and non-participants respectively were male.
Based on HIV point-of-care testing, the seroprevalence was 4.6% (65/1,402, 95% CI: 3.5%-5.8%). Confirmatory Western blot testing was performed for 185 participants (all positives and subjects having blood tests for other reasons). The sensitivity was 100% (65/65; 95% CI: 99.2%-100%) and specificity was 99.2% (119/120; 95% CI: 97.3%-100%) for the point-of-care test. Table 1 . The majority of the HIV-positive patients were male; the mean CD4 count of HIV-positive patients was 397. In terms of risk behaviours, nearly half of the HIV-positive patients identified themselves as men who have sex with men and almost 40% reported intravenous drug use.
Among the 65 HIV-positive subjects, there were no new diagnoses of HIV. Forty-five of 65 patients (69.2%) were receiving ongoing care for HIV. The remaining 20 were not currently linked to care for various reasons, such as failure to keep follow-up appointments or non-compliance with antiretroviral therapy. Of these subjects, 17/20 were linked to care after positive point-of-care testing and kept their initial immunodeficiency clinic appointment; the remaining 3 patients were lost to follow-up.
Patient satisfaction with point-of-care testing was high (mean score = 9.6/10; SD = 0.9). The vast majority of patients tested (1,391/1,402; 99.2%) felt that the emergency department was an appropriate place to institute point-of-care testing. The median amount of time required to perform each test was 7.2 minutes, including time for point-of-care test explanation, administration and interpretation (interquartile range = 4.7-10.1 minutes).
Of the emergency department patients who did not consent to study participation, 35.5% were not interested or did not give a reason (Figure 2 ). An additional 22% did not want to participate because they were feeling unwell. Of those who refused point-ofcare testing, 13.6% reported that they already knew their HIV status. Finally, 12% of patients did not want to participate because they did not want additional testing, particularly if it required additional bloodwork or needles.
DISCUSSION
Since 2006, on the recommendation of the CDC, several emergency departments in the US have adopted routine HIV screening. Conventional test results take several days, and concerns about patient acceptance have been raised. Technological advances in the diagnosis of HIV infection provide clinicians with greater opportunities to reduce transmission rates. 7 Current Canadian guidelines for HIV testing propose that HIV testing be made a component of periodic routine medical care. 12 A significant portion of inner city inhabitants will have the emergency department as their only point of contact with the health care system, making it the only opportunity for HIV testing in typically high-risk groups.
Despite national and provincial recommendations, Canadian emergency departments have not seen a widespread uptake of routine HIV testing using point-of-care or traditional laboratory testing. One other Canadian study has demonstrated the utility and feasibility of point-of-care HIV testing in the emergency department, 13 lending support to the concept of emergency department-based testing in this country.
Our study provides useful information on the seroprevalence of HIV infection in an inner-city emergency department, as well as the utility and acceptability of point-of-care testing. It was feasible to undertake point-of-care testing in the emergency department, and it took under 10 minutes to perform. The HIV point-of-care test and counselling was administered by trained assistants, and therefore did not require the use of physician or nurse resources. Other research has demonstrated that this approach is costeffective 14 and that screening does not adversely affect emergency department flow and length of stay. 15 We observed a high level of patient satisfaction with the pointof-care testing procedure, and almost all patients felt that the emergency department was a suitable place to institute HIV testing. Concerns have been raised that the emergency department may not be the most appropriate setting to inform patients that they have tested positive for HIV. However, emergency department staff are frequently required to inform patients of serious diagnoses as part of their job. We provided rapid access to a specialty HIV clinic in the event of a positive test, and others have found that news about a positive test and counselling can be provided in a compassionate and empathetic fashion in the emergency department. 16 Our prevalence rate of 4.6% was higher than anticipated and higher than that found in previous studies conducted in the emergency department of US and Canadian urban hospitals. One study from Boston that assessed a rapid oral HIV test in an emergency department setting also found an initial positivity rate of 4.6%, but the seroprevalence dropped to less than 1% after confirmation by conventional tests. 17 This study had a small sample of patients who were recruited within the context of a randomized clinical trial. A larger study from Washington DC also found a prevalence of <1% using the same oral HIV test as an optout routine screening test in the emergency department. 18 One other emergency department-based Canadian study 13 found a seroprevalence rate of 1.4%, and the authors suggest that their rate might have been higher if testing had been offered at night and on weekends, which our study did. Our high prevalence rate is indicative of the inner-city location of our hospital and the high-risk behaviours of the population that we serve. One study demonstrated cost-effectiveness in screening patients for HIV in health care settings where the prevalence is greater than 1%. 19 While most of the patients with positive results in our study had been previously linked to care, 20 were not currently receiving antiretroviral therapy or regular immunodeficiency clinic appointments. Seventeen of these patients (85%) were re-linked to follow-up in this specialty clinic. Our study has several limitations. Point-of-care tests were not performed for acutely ill patients, and there was a 33% refusal rate 
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among emergency department patients. This figure, however, is lower than the 40% that has been reported in studies that have used rapid HIV tests in urban-based emergency departments. Our prevalence rate could be even higher, as two studies using deidentified, discarded blood samples showed that positivity rates were several times higher in emergency department patients who declined versus those who accepted HIV testing. 20, 21 In conclusion, random HIV point-of-care testing in an inner city emergency department revealed a prevalence of 4.6%. Although we did not identify any new positives, 17/20 patients were re-linked to specific HIV care. Point-of-care HIV testing had a high acceptance rate and patient satisfaction level in this setting. Emergency department-based HIV testing is in keeping with the Canadian guidelines for routine testing in all health care settings. Point-ofcare testing provides immediate results, which is particularly important for inner city patients who may be difficult to follow up. We recommend the adoption of this strategy, specifically in Canadian inner city emergency departments. 
